As an analytical tool for enzymes or isoenzymes, the detection and determination of products and enzyme activities stained by a certain dye after electrophoresis have been adopted. It is well known that Markert et al.
(1, 2) used a formazan produced by the reduc tion of corresponding tetrazolium salt after the starch gel electrophoresis to detect LDH isozy mes (EC 1.1.1.27; L-lactate: NAD oxidoreduc tase). And since then, dehydrogenase activities requiring NAD or NADP as coenzyme have been likewise detected by the staining with PMS and a tetrazolium salt.
Recently this technique has been extended to other oxidases (3) (4) (5) beyond the requirement of the coenzyme.
The use of tetrazolium salts as staining agents requires particular care to prevent non specific staining. These salts are light-sensitive and the incubation should be carried out in the dark.
If preservation of the stained gel is necessary, the residual reagent should be remov ed by extensive washing to avoid increased background coloration resulting from light catalyz ed color formation (6) .
We had used a colorimetric determination of glucose oxidase (7, 8) using one of the reduc tion-oxidation dyes, o-dianisidine, which was a substrate of per-oxidase together with H2O2. Through these investigations we observed that the oxidized o-dianisidine (red color) was apt to deposite itself around the glass tube in the neutral pH range. This characteristics is desir able to stain the enzyme activity occurring in a gel. It seems that the enzymes, acting on some electron donors with O2 as an acceptor to produce H2O2, can be coupled with peroxidase and can be stained with this dye. To provide an effective method for staining the activity of flavincontaining oxidase and the latent one of the apoenzymes, we investigated on some fiavin enzymes : glucose oxidase, xanthine oxidase, and D-amino acid oxidase.
EXPERIMENTAL

Chemicals
The chemicals for disc electrophoresis (acryl amide, N,N'-methylenebisacrylamide, N,N,N', N'-tetramethylethylenediamine, Tris buffer, and amido black lOB) were purchased from Nakarai Chemicals Co. Ltd. Peroxidase (from horse radish, Type II) was purchased from Sigma. All other chemicals were reagent grade.
Enzyme Preparations
Glucose oxidase (from Aspergillus niger, Type II) was purchased from Sigma and used after the purification about 10-fold by a com bination of CM and DEAF-cellulose chroma tography, and gel filtration on Sephadex G-200 (7). This preparation was ultracentrifugally in a total volume of 10ml in 0.1M phosphate buffer, pH 7.4. Figure 3 shows the activity-staining pattern for xanthine oxidase in comparison with the protein-staining pattern.
The sample obtained from buttermilk contained two distinct protein components, and the corresponding activity bands were observed.
There has been no report on the separation of this enzyme in such a gel. It was reported, however, by Hart et at. (13) that the demolybdo-xanthine oxidase was also active, which might exist in , the com mercial preparation.
Therefore, two bands ob tained in this investigation may be attributed to normal xanthine oxidase (Mo: 2g-atoms/ mol) and demolybdo-xanthine oxidase (Mo: 1.2 g-atoms/mol), because a difference in the number of valenced molybden might affect the mobility in the electrophoresis.
D-Arnino Acid Oxidase
Staining for crystalline D-amino acid oxidase activity was performed similarly; except that 0.5mM DL-phenylalanine was used as substrate. Working solution to stain the enzyme was as follows:
in a total volume of 10ml in 0.1M phosphate buffer, pH 7.4. Figure 4 shows the results obtained from the activity-staining and protein-staining pattern. 
Usefulness of This Method
This method is based on the formation of red-colored dye, oxidized o-dianisidine, which is a product of peroxidase acting on o-dianisidine in the presence of H2O2. Therefore, as shown in Scheme 1 an enzyme producing H2O2 is possible to be stained with a similar method in which appropriate substrate and buffer solution are used. Other FMN-requiring oxidases, L amino acid oxidase (EC 1.4.3.2) and glycollate oxidase (EC 1.1.3.1) from rat liver, were stained with good results (unpublished data). The great advantage of this method is the predominant preservability for long periods and that the staining process is not affected by the light. And, in the pH range between 5.0 and 8.5 used practically for enzyme assay, this method is adoptable on account of the desirable insolu bility of oxidized o-dianisidine.
To avoid the Scheme 1 Staining mechanism of favin-contain ing oxidase using pei-oxidase-o-dianisidine system goast-staining caused by the dispersed H2O2, the relatively rapid shaking was recommended, especially, in the case that the high enzyme activity was contained in a gel.
However, the method is dependent upon the activity of per oxidase so that working solution to immerse the gel must be prepared from the stock solution prior to use, as well as in the method of tetrazolium salts.
